Contributions of ions and albumin to the formation and resolution of ischemic brain edema.
Changes in brain water, sodium, potassium, and albumin contents and blood-brain barrier (BBB) permeability were determined at various times between 1 hour and 6 weeks following occlusion of the middle cerebral artery (MCA) in rats. In the center of the infarct, brain edema increased to a maximum level by 12 hours, remained elevated for 7 days, and then returned to normal. The change in water content was accompanied by a parallel increase in sodium and decrease in potassium contents; however, the increase in sodium always exceeded the decrease in potassium, resulting in a net gain in brain cations during edema formation which returned to normal with edema resolution. The BBB permeability to 3H-alpha-aminoisobutyric acid was increased by 24 hours after MCA occlusion and returned to normal by 1 week after the edema had resolved. The time course for changes in brain albumin content was different than that for brain edema formation. Large increases in brain albumin content were not apparent until 6 hours after the onset of ischemia, rose to a peak at 3 days after occlusion of the MCA, and returned to normal several weeks after the edema had resolved. Albumin appeared to spread from the central infarct zone to surrounding, less ischemic areas. The relative contributions of the osmotic force produced by the increase in brain cations and the oncotic force produced by the increase in brain albumin to the observed change in water content were calculated. At all time points, the increase in brain cations accounted for nearly all of the observed brain edema, while the increase in albumin played essentially no role in edema development.